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T^TMaTNTNGSENHET ' 



Trl-—^^ nmr&de fickburen 

elaktronikapparat, sSsom en mobxltelefon, en h 

et=, innetattande en displayenheC samt en x "^^ 

ningar po.ition=K^nslig pekyta £6r sty^nxng av appa-ten. 

„pp1.nn.n.en a... ^a "ir^a^^^^^^ 
typ touchpad som ar anvandbar i en saaa 
tronikapparat for realisering av pekytan. 

•4-^ oSi-c-kilt for och kommer 
upp.inningen nar ..a.tag -"^^^^^^^^ .obiltelefon 

.esKrivas i ""Z^!^,, „,,„abar f6r alia typer 

och webblasare, men ar generex ^Ar-^draaet 
av handburna elektronikapparater dar det ar ^^^^f ^^^^ 

. n^r- reducera antalet konventionella alfa 

att elimxnera eller ^^^^^^^ funktionstangen- 
numeriska tangentbord, enskxlda fysxska 
ter en mus, en handh^llen pekpenna, etc. for textxn 
nllg, markarstyrning, aktivering av funktxoner, etc. 

'^'''^''^^^.yr. en handburen elektronikapparat 
Det ar kant att styra ^..^^.^^^^ eller en handda- 

eller -terminal, s^som en mobiltelefon eller 
tor med ett konventionellt fysiskt tangentbord, xndxvx 
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och att det uppst&r utrymmesproblem nar antalet funktio- 
ner aKar Et/separat alf anu.eris.t tangentbord och en 
ner okar. ecc p ^^^^^ komponent 

mus har hkda nackdelen att de utgo 
for anvandaren samt kraver en separat arbetsyta. 

For att avhjalpa dessa nackdelar har elektronikapparater 
TrLtagits so. ar .t.instone delvis styrbara .ed en pek- 
skir (touchscreen) och/eller en pekplatta (touchpanel - 
touchpad) . Dessa inmatningsenheter f inns x ^^^/^ 

Lranv.nda«n v.l^a en pun.t pi pe>csK.r»e„s 

• =i-r valia en motsvarande punkt 

r— r. »^ — : 

tivera olika funktioner, sasom aktxverxng 

.iiayta. «l.gon .arK6r ...6.er a.c. inte f.nnas^ 
!Ln virtuella funktlonstangenter kan exempelv.s bringa. 
att irsa upp n.r .otsvarande o^riden p* pekytan akt.ve- 



ras 



25 



30 



^ 1 =o att den ar genomskinlig och 
En pekskarm kannetecknas av att den g 
h.lt eller delvis tacker displayenhetens bxldyta. Anvan 
helt elier aexv f-inaer eller med en 

da.en .^cke. e-er -J--^^ U^a knappa^a e.Xe. 

kirinta be^Je. f.nna=. Kn pekplatta — --^/J 
den ej sa^anEaller .ed bildytan och anvands c£ta 
ttyJing av nigon for™ av markor .ver b.ldytan. 

V.da.e det k.nt att f " -~e:^Crr::no™ 
dvs. "klicka pi", en vald knapp elle. funkt.on. 
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«nda pa^sMrmar och pekplattcr kan till v.s. ^-^^^h^al- 
ovaLn^aa naOcdelar hos alf anu^ariska ""I^-^^;;^;^^^ 
fysisKa tanganter, mus och tun^iul, man medtor docl. 

andra problem: 

1 En peRBMrm £6rs.mrar bildans Contrast "PP];'- 
ning eftarsom dan anbringad «ram£6r ^^^f ^^' 
Det!a problam ar s&r*ilt pAtagligt £6r rafle,.t.va 
dlsplayanhater, d.r IJ.sat passerar tv* ginger genor» 
palcslcarman. Spaciallt ar dat svirt att £orse glas 
!!lar pla.t da £6r paksMrmens £unl.tx=n arfor- 

derlig! ladanda skilctan utan att paKslcarmans gsno.- 
skinlighet f orsamras . 

2 En annan naclcdal mad pakeK^rmar ar att anvandaran 
med .itt agat £ingar slcyt^nar en dal av b.ldytan. 

3 En ytterligare nacWel mad palcsMrmar pakplattor 
■ ar att positicnaringBnogrannhatan blir bagransad 

till £51jd av EingratB stora dimenBion ralativt 
; Kytan, nigot som .r s.rB.ilt pitagligt £6r m.ndra 
palcvtcr. Detta problam kan delvis avhjalpaB med 
Baplrata, tunna peKpannor Bom arsatter (ingrat man 

::La bar doc. ^^z:;::^^ 

^1^::^:::^ - mta, l. ..en an 
panna skymmer bildytan delvis. 

- 4 Annu an vSsentlig nackdel hos pakskarmar ar att da 
' blir nedsmutsade och/eller rapada av £ingret som 

Ls 6ver ytan, vilket yttarligara £6rBamrar brlden. 
«t l»gga U ett saparat repskydd utanp. pekskarman 
Tr ingfn 16sning, e£terBom det skulle f6rBamra kont- 
0 rasten ytterligare. 
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att pelcytan miste vara eftergivlig x d^upl.d v.lKet 

re p&verkan. 

6 En pekskarm eller pakplatta ar normalt "PP^^^'^ 

..i.t so. Mil. pi inbSrde. avstind ™ed .antd.s- 
tanser. Btt problem ar att yttersHilctet , som utgor 
pXtln, SP.L ooh darmed .tracks vid intrycKn.ng 
pekytan, P framtradande n5r avstindet 

Detta problem ar sarskil ^peciellt nara 

mellan kantdistanserna ar litet, ocn v 
l,.a. Detta inneb^r aven naokdelen att tryckkans- 
ligheten varierar over pekytan. 

1 Tx.^ ^ Vi*:^c5kriver en handburen 
us-A-5 729 219 (Motorola Inc.) beskriver 

V ,om har ett hns, en di.playenhet anordnad p4 
:::::: ^la oc. en .ed dl^playenhetena bUdyta 
Tara lell, plan pekyta P* bueets 

Lst^ndet mellan bild.karmen ooh den ^-^^^'I'H^ f^l 
ar lika med hu.et. tjocklak. Bildskarmen ooh P^^^^- « 
lika stora, och en forflyttning av en anvandaree f nger 

Panelen 1 ^--^Z:^-Z . 
^:tr:ZZr.. .ngerr^rel. p. pekytan med- 
for en lika stor markorrorelse pi skarmen. 

.5reli..ande uppfinnin. .ar ^^^^^^^^^ e 

eller itminstone reducera en eller flera a 

.eskrivna nackdelarna hos k.nda peksk.r.ar och pekpane 

ler . 

*.nd^ av detta andamil anvisas enligt en forsta 
For uppnltende av detta fickburen elektro- 

, ^Qwekt av uppfinningen.en hana e±j.e 

Tk^arat^^om e o.. .a^„^ 

Srtrrfn Zr:Z2. .ar^tymmg av elektronlk- 



apparaten, vil.en apparat ..nneteOcnas av att display- 

..r, h^r en bildyta som upptar en huvuddel av en 
enheten har en biiay ^ekytan ar anordnad p& en 

framsida hos apparaten och att pekytan 
kantsida hos apparaten samt krokt x den forsta 
ningen till konvex form. 

„ed pelcyta avse. har en yta hos en pe.panel <^VP 
nld) over villcen en anvandare kan f6ra eitt frnger till 
i:lrpoeitlo„ ..r a« ..yra -.pelvis en .ar or over 
displayenhetens bildyta och/eller for att ^"^-^^ 
virtuella tangenter so. visas pi bildytan, etc. Dessa 
Irundliggande £unktioner hos en pekpanel ar . sig kanda 
grundJ-aggariuc beskrivas narmare 

for fackmannen och behover darfor e: beskri 

har. 

I norn,alfallet svarar £ingerr6relse i pekytans 'vi rikt- 
ninoL mot en positionering P* displayenhetens brldyta r 
::riLrrdes vLkelr&ta riKtningar, faretr.desvrs paral- 
lluated respeKtive £ingerr5relseriktning p. pekytan. 

Kn sarskild fardel .ed att pekytan ^^^^^^ 
anordnad pS en kantsida hos apparaten ar att apparaten 
lel Stth^t styrs med en hand sa.tidigt som apparaten 
bltls pl ett sLt so. .r naturligt for en anvandare so. 
rdLfr ett handh.llet ^rirtlgt 
ZrZZ^^^ n.gra av de ovan 

. Lskrivna proble.en h r:a=rsr 

anvandarens finger eller en penn p^verkan. 
enheten goras h&rd och mindre kanslxg for yttre p 

.n fordel med uppfinningen ar att displayen ar stor 
' Tfr^UandrLn ap:Latens storlek. 

..splayen kan :^Z::^^- 
information, grafik eller ayix ^^^Vek 
tidigt kan vara av en relativt rxnga storlek. 
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En fardel med att pekytan enligt uppfinningen ar kr6Jct i 

3.oi."c:j. -i 1 1 iistreras scnetna- 

v=. -.-iki-nina till konvex form liiuscrej-a 

spetsen 51 ooh den ^^^^^^^ ^^^^^ 

enligt uppfinningen att vara Dxi 

ietallet f6r so. i den K.nda ">^-^- J^f^^^°;'^,:, 
konvex Yta (f ingerspetsen) och en plan, icke kro p 

rVpf-ingen -"^^ --"i::: 7^: t".:.ii.. 

mc.^■^^■n finaerspetsen och pekytan. viiKec g 

: ILn red e'n relativt ..al, Ungstr.ckt P^-^V" ^P^^* 

ThSg positioneringsnoggrannhet i pekytans breddrrkt 

ning . 

.n annan f6rdel .ed att reducera '^-"J-^^^^r^.^ 
finger och pekyta ar att det kravs an lagre kraft f 

nvlndaren f6r att uppn* sa^a kraft PJ f ; 
aktivering av pekytan. Detta framgar ocksi av fig 

fordel hos uppfinningen ar att pekytan kan 
En annan fordel anvandaren inte behover 

utfom,ae pa ett -<^-"'^^^^^ i .ilken ytan 

£lytta sitt finger si mycket i de 

,r krSkt (krokningeriktningen . I vissa fa ^^^^ 
bart att fingret inte ens behover foras f^^J 
den valvda ytan i krokningsriktningen, utan istallet 
endast "rulla- 6ver den valvda ytan. 

- utforingsformer av uppfinningen kan 

Enligt sarskilda "'J-^"^ ^ ^.a^ta pekytan 

— .... . ; ~™ 

™an6vrera apparaten 3"°" !" kantsidan. 
och tvars den kr6kta P^"^^"" f i^pa utmed 

S,.lvklart kan den -^^rirreringen^v appa- 

d vuket i^^ugt f^ger so. heist, o. 

Z fSrses med krokta pekytor pi bide hoger och 
apparaten forses m ^^^^^ j, displayen 

i vinster kantsida av apparaten. 
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styras i tre dimensioner . Exempalvis kan funktioner for 
vridning av £6rem*l i tre dimensioner implementeras . 
Foremilet kan d4 vridas kring en axel vinkelrat mot 
displayen genom att anvandaren f6r sina fingrar utmed 
TZ p^kvt!rna i apparaten. l.ngdriktning d.r ^--^ - 
fors utmed vanster pekyta £6rs i motsatt riktning i for 
hiUaade till fingret son, £6rs utmed hoger pekyta. 
liknande satt kan foramSlet vridas kring apparatens 
Ungdriktning genom att fingrarna p4 respektive sidas 
pekyta fors utmed pekytornas breddriktning ooh att de 
fora i motsatt riktning i forMllande till varandra 
Vidare kan forem^let vridas kring apparatens """-^"^^ 
ganom att fingrarna p4 respektive sida £6rs utmed respek- 
tive pekytas langdriktning och i samma riktning. 

En vasentlig fordel hos uppf inningen, vad galler "^f*" 
ringsformer av me.i=rantyp, ar att an krokt pekyta for ett 
givet membran ger mindre motstind mot Intryckning, efter- 
som menO^ranet som bildar pekytan inte '^^'^f « . 
Erforderlig aktiveringskraft minskas s41edes ^amfort med 
kll peky!or. Hos k^nda pekytor 6kar 

ringskraft ju narmare kanten man kommer. och detta gor 
Ttt noggrannheten blir v^sentligt l.gra pga deformation 
av fingerspetsen (se fig Hb) . Att minska aktiverings- 
Trafte'n *r'ocks4 f5redraget eftersom den folie el er mot- 
svarande som bildar pekytan utsatts for mindre paf rest 
' :ing Dessa problem innebl,r att man inte kan realisera en 
Ungstrackt pekyta med k.nd teknik /i^-' 
mojligt med uppf inningen tack vare det lagra kontakt 
try eke t . 

0 Ytterligare en £6rdel med en krokt pekyta ar att kontakt- 
trycket blir mar linJSrt, dvs enhetligt, ^amfort med 
kfnda Plana pekytor. .in^.riteten resulterar bland annat 
i fordelama att upplosningen hos pekytan okar och att 
att skyddande skikt eller membran kan laggas utanpi 

5 pekytan utan att funktionen och/eller uppl6sningen hos 
pekytan f6rsamras nSmnvirt, vilket inte ar mc^ligt med 
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Mnda, pekytor. Hos Mnda pekytor av . meoJ^rantyp okar 
kontakttrycket ju narmare kanten man konuner, varemot 
ktlltak^t^cket ho. den kr6kta pekytan anligt uppf.nn.ngen 
,r vasantligen konstant i kroknlng.riktningen Denna 
fcrdel hos uppfinningen framgSr av en ^amforelse mellan 
fig lla och lib, som visar en inmatning.enhet «"1^9>^ 
uppfinningen respektive en k.nd pekplatta av me,*rantyp. 

I en foredragen utforingsform galler att pekytan 
Lngre i den andra riktningen .n i den forsta .iktn.ngen 
(krokningsriktningen) , och .peciellt kan pekytan vara 
enkelkr6kt kring en med den andra riktningen P«»"-"- 
ratlin: ig geometriaxel . I detta fall be.tams positxone- 
ringsnoggrannheten i pekytana langdrikting - Pekytans 
fysiaka utstrackning i langdriktningen . Darmed 
pLitionering.noggrannheten i langdriktningen egentligen 
o£6randrad Ja.f6rt med k^da plana, ob6Jda pekytor men 
eftersom displayen oskymd kan man genom en v.suell 
iterkoppling via di.playen, t ex med en markorrorelae, 
i praktiken oka noggrannheten i langdriktningen. 

Enligt en aarskilt (6redragen utf5rlngaf orm galler att 
hela den kr6kta pekytan .r anordnad pi apparatens kant- 
aida. pekytan har i detta utforande tvj> parallella 
langakanter mellan vilka den kr5kta pekytan leper och 
vilka langakanter aneluter till var ain kant hoa appa- 
■ rutins framaida reapektive bakaida. Denna utf 6r.ngsf orm 
7Tt6r..,en att i atort aett hela framaidan kan anvandaa 
far displayenheten, varvid displayenheten kan stracka axg 
maximalt ut till framsidans langskanter. 
pekytan har foretrWeavis en stSrre utatrackning i sin 
0 langdriktning an tvara denna. Speciellt kan P^-^y"- 
.redd i Krakningariktningen g5raa ^i-ntligt m.ndre an 
motavarande dimension hos diaplayenhetens b.ldyta^ Onskad 
utv.xling mellan en f ingerr6relse pi pekytan och en 
reeulterande rorelae p4 bildytan <P-P°"^°"^"^f 
,5 koppling) kan istadkommas pi f6r fackmannen kanda aatt. 
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Speciellt kan en sMan utvaxling vara vSsentligt storre 
(L rorel^a I pekytans tvl,rriktni„g . Utvaxlingen . langd- 
riktningen kan exempelvis vara 1:1 (absolut iterkopp- 
Ting) , a« en vald position i pekytans langdr.ktn.ng 
„otsvarar en position i bildytana l^ngdriktning som 
ligger mitt f6r positionen p. pekytan, vilket ger en god 
viLll iterkoppling £6r anvandaren. Den goda v-ueU- 
iterkopplingen g6r att en anv.ndare snabbare 
kan positionera en markor eller v.lja ut ett omrMe p& 
diaplayen for aktivering av en onskad funktion. 

pekytan behover inte, men kan vara unge£ar lika Ung son, 
Ltsvarande dimension hos displayens bildyta ^-^V""^- 
aven vara nigot langre an motsvarande dimension hos bild- 

ytan. 

pekytan kan vara uppdelad i den andra riktningen i tv4 
eller £lera omrWen eller filt. Uppdelningen kan vara 
konstruktionHmassig ooh/ellar logisk, dvs. enbart pro- 
gramstyrd. En konstruktionsm.ssig "PP^^f ^^^^f 
vis istadkommas med elektriskt separerade £alt, vxlka kan 
vara framstallda i en o=h samma inmatningsenhet med 
gemensam pekyta. Tvi narliggande, konstruktionsmass.gt 
!ppdelade £alt kan dock vid behov anvandas som ett enda, 
logiskt sammanMngande £l>lt. En logisk uppdelning kan 
istadkommas med programvara som via displayenheten anv.- 
sar olika tryokytor eller fait p4 pekytan. 

Generellt g.ller att endast en position it ^f^J^^^^'^ 
vara aktiverad pi en pekyta, eller p. var.e £alt for 
fall pekytan ir konstruktionsmassigt uppdelad i 

enligt ovan. 

0 I en ut£6rings£orm omfattar pekytan en ovre del och en 
Ldre del, av vilka endast den 5vre delen -^^^ZT 
styrs av tu™nen - *r aktiv nir anvandaren ''^""^PP^ 
.aLn i handen. Darmad undviks att anvandarens ^^n^"-" 
oavsiktligt aktiverar den undre delen av pekytan. Den 



PCT/SEOO/00483 
10.03.2000 



10 



undre delen av pekytan kan exempelvis anvandas for snabb- 
styrning av funktionsknappar i en lista, genom ett tryck 
vid ratt langdposition p^ den undre delen av pekytan. Med 
andra ord kan pekytans ovre del anvandas for tv^dimensxo- 
nell styrning, medan pekytans nedre del kan anvandas for 
enditnensionell styrning. 

P& kant satt kan pekytan goras kanslig aven i den mot 
pekytan vinkelrata riktningen, for att medge aktiverxng 
av olika funktioner, exempelvis mojlighet att klicka 
olika knappar p& displayen. Ett satt att realisera detta 
ar att infora en tredje folie innanfor ovannamnda mner- 
folie Positioneringsstyrning sker genom hoptryckning av ■ 
ytterfolie och innerfolie enligt ovan. Klickf unktionen 
astadkommes med ett okat tryck, s& att innerfolxen 
bringas i kontakt med den tredje folien. Sistnamnda kon- 
takt kan registreras elektrisk som en galvanisk l^ontakt- 
slutning. Denna losning ger en mekanisk ^terkopplxng txll 
anvandaren. Folierna kan goras olika styva for att ^stad- 
komma ratt tryckkansla for anvandaren. 

, Ett annat satt att realisera aktivering av funktioner som 
t ex presenteras pa displayen ar att l&ta definiera att 
aktiveringen, "klickningen" , intraffar nar trycket mot 
pekytan slapps . 

Det finns flera kanda satt att &stadkomma en detekte- 
5 ring/bestamning av koordinaterna hos en nedtryckt posi- 
tion p& pekytan. Kanda tekniker innef attar exempelvis 
resistiva metoder, kapacitiva metoder samt metoder som 
bygger pa ytv&gor. Mest foredraget torde vara teknxker 
som utnyttjar ett men^ran eller en folie for bildande av 
10 pekytan. 

Enligt en andra aspekt av uppfinningen anvisas en hand- 
styrd inmatningsenhet av typ touchpad, innefattande en 
pekyta som ar positionskanslig i en forsta och en andra 
riktning och over vilken pekyta en anvandare ar avsedd 
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att fora ett finger, och organ for avkanning av fingrets 
position p& pekytan, varvid pekytan ar konvext enkelkrokt 
kring en ratlinjig geometriaxel som ar parallell med 
namnda andra riktning, vilken inmatningsenhet kanneteck- 
nas av att pekytan ar bildad av en utsida hos en f.adran- 
de ytterfolie, som har tva kanter, vilka ar parallella 
med nanuida ratlinjiga geometriaxel och vid vilka den 
f jadrande ytterfolien ar sa inspand att den som direkt 
foljd av sin stravan att inta en plan form spanner upp 
sig sjalv till en konvex enkelkrokt, f jadrande yta. 

En fordel med denna aspekt av uppfinningen ar att ytter- 
folien kan produceras och bearbetas till en fardig folie 
i ett plant tillst&nd. Den fardiga folien kan sedan span- 
nas in i den handstyrda inmatningsenheten och erhaller 
forst da sin bojda form. Detta innebar att folien kan 
bearbetas pk f orh&llandevis enkla satt i enlighet med 
kanda metoder for f ramstallning av folie till platta 
inmatningsenheter. Exempelvis kan man, i de fall det ar 
applicerbart, forse folien med lampligt utformade skikt 
och ledare genom tryckning. 

pekytan ar f oretradesvis langre i den andra riktningen an 
i den forsta riktningen. Inmatningsenheten kan vidare 
innefatta en krokt innerfolie som ar anordnad innanfor 
och p& avst&nd frltn ytterfolien. Innerfolien kan vara 
anordnad over en valvd bas, f oretradesvis fast vid denna 
bas. For &stadkommande av erforderlig distans kan ytter- 
folien ha en kraftigare krokning an den yta mot vilken 
ytterfolien skall tryckas ned, exempelvis utsidan hos en 
krokt innerfolie. Detta kan exempelvis Sstadkommas om 
ytterfolien gors nSgot bredare i tvarriktningen och 
foliernas langskanter spanns in tillsammans vid pekytans 
langskanter. Ytterfolien reser sig da fjadrande frkn 
innerfolien for uppratth&llande av ett avst^nd mellan 
folierna, vilket avst&nd kan reduceras genom tryck trkn 
, anvandarens finger p& pekytan. Naturligtvis kan man aven 



# 



PCT/SEOO/00483 
10.03.2000 



12 



p^verka avstandet mellan folierna medelst lampliga dis- 
tanselement, sarskilt vid kanterna. 

Ytter- och innerfolien kan tillverkas utifran en och 
samma folie som forses med erforderliga skikt och ledare 
och darefter viks kring en viklinje for att genom vxk- 
ningen bilda b&de innerfolien och ytterfolien. 

Med den uppf inningsenliga inmatningsenheten med krokt 
pekyta kan man realisera en smal pekyta en begransad 
yta Detta ar inte mojligt med traditionella, flata 
pekpaneler. En traditionell flat pekpanel har distans- 
element som kraver att panelen skyddas fr^n beroring over 
ett avst^nd av ca 2 mm fr&n distanselementen eftersom en 
traditionell pekpanel bygger p& att ytterfolien stracks 
ner till innerfolien vid aktivering. Utan detta saker- 
hetsavst&nd finns risk for att ytterfolien deformeras 
och/eller slapper fran distansen. Av den tillganglxga 
ytan g&r s&ledes forlorat dels ytan som upptas av dis- 
tanselementen (i en riktning minimum 2 + 2 mm) , dels 
sakerhetsavstindet pa 2. 2 mm (se fig Hb) • En inaktiv 
yta pk 8 mm ar naturligtvis oacceptabelt om panelen skall 
goras exempelvis sk smal som 12 mm. Eftersom nagon 
strackning inte uppst&r hos den uppf inningsenlxga xn- 
matningsenheten elimineras detta problem. 

Vidare kan traditionella pekpaneler inte bojas till kon- 
vex form med bibeh&llen funktion pga. att det blir fel 
distans mot ytterfolien. 

Enligt uppfinningen anvisas s&lunda mojligheten att rea- 
lisera en kompakt, handburen elektronikapparat , s&som en 
mobiltelefon, dar telefonens relativt smala kantsida p^ 
ett ergonomiskt satt kan utnyttjas for inmatning av text, 
siffror, rorelse och styrf unktioner , t ex av en markor. 
tvidimensionella objekt eller tv^dimensionella avbxld- 
ningar av tredimensionella objekt. Vidare anvisas mo^lxg- 
heten att utnyttja en huvuddel av apparatens framsida som 
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bildyta, utan att bildytan skyms, samtidigt som en hands 
fingrar p& ett naturligt satt anvandas till att hSlla 
apparaten och samma hands fingrar anvands for styrning av 
apparaten. Detta ar mojligt tack vare att inmatning av 
data ej kraver nSgon manovrering av separata tangentbord 
eller fysiska knappar pa apparatens framsida. Istallet ar 
apparaten enligt uppfinningen forsedd med en eller flera 
tryckkansliga pekytor pa apparatens smala kantsidor. 
Vidare anvisas mojligheten att anordna en pekyta som 
stracker sig utmed hela displayens langd och i s&dan 
narhet till displayen att en valdigt god visuell Itter- 
koppling mellan pekyta och display erhAlles, utan att 
apparatens storlek p^verkas namnvart . Detta innebar bland 
annat att det ar mojligt att realisera ett virtuellt 
tangentbord som presenteras p^ skarmen och dar tangent - 
tryckningarna snabbt och enkelt styrs medelst pekytan. 

Om pekytan i sin helhet skall vara anordnad p& apparatens 
kantsida fkr pekytan inte vara bredare an apparatens 
tjocklek, vilket kan rora sig om m&tt i storleksordningen 
12 mm eller mindre . Pekytans langd ar normalt inte kri- 
tisk, eftersom hela apparatens langd ar disponibel . Att 
trycka med ett finger, sarskilt en tumme, p^ en smal och 
plan avlang yta med en bredd pk endast 12 mm ger inte 
nagon acceptabel noggrannhet, och det kravs aven for hog 
kraft Detta problem loses emellertid enligt uppfinningen 
genom att pekytan ges en konvex form i sin tvarriktning . 

g-i qnT-V^tafikrivninq 

Fig 1 ar en perspektiwy av framsidan av en mobiltele- 
fon, som utgor ett utforande av en handburen 
elektronikapparat enligt uppfinningen. 

Fig 2 visar baksidan av mobiltelef onen i fig 1. 

Fig 3 ar en sidovy av ett inre chassi eller stomme hos 
mobiltelef onen i fig 1- 



Fig 7 
Fig 8 
Fig 9 
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Fig 4 ar an toppvy av chassit i fig 3. 
Fig 5 ar en tvarsektion av en intnatningsenhet visad i 
fig 4. 

Fig 6 ar en utbruten detal j f orstoring av intnatnings- 
enhet en i fig 5. 

illustrerar en metod for f rams t alining av en 
inmatningsenhet enligt uppf inningen. 

illustrerar en metod for f ramstallning av en 
annan inmatningsenhet enligt uppf inningen. 

ar en schematisk, icke skalenlig tvarsektionsvy 
av inmatningsenheterna i fig 8 och 9 . 

Fig 10 illustrerar schematiskt en aspekt av uppfin- 
ningens funktion. 

Fig 11 illustrerar schematiskt en andra aspekt av upp- 
finningens funktion. 

Fig 12 ar en toppvy av en mobiltelef on, vilken vy 
schematiskt illustrerar en utf oringsf orm av 
inmatningsenhetens inspanning . 

x.^c.v^H.mina f^^^H^aan^ f ori ngsf ormer 

En i fig 1 och 2 visad kombinerad mobiltelef on/webblasare 
1 har en framsida 2, en baksida 3, tva motst^ende kant- 
sidor 4, 5, en bottensida 6 och en toppsida 7. Mobiltele- 
fonen 1 ar forsedd med kommunikationsorgan, innefattande 
en antenn 8, en mikrofon 9, en hogtalare 10 samt i appa- 
ratens inre anordnade, ej visade elektroniska sandtagar- 
kretsar. De sistnamnda kan vara av konventionellt slag 
och beskrivs darfor ej narmare i detalj . En displayenhet 
med en rektangular bildyta 12 ar anordnad p^ framsidan 2. 
och ett batterifack 13 ar anordnat p& baksidan 3. Txll 
skillnad mot traditionella mobiltelef oner upptar display- 
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enhetens bildyta 12 nastan hela framsidan 2. Endast sma 
omr&den ovanfor och nedanfor bildytan 12 ar fria for hog- 
talaren 10 respektive mikrofonen 9. Mobiltelef onen/webb- 
lasaren l.innef attar vidare (ej visad) nodvandiga elek- 
tronikkretsar for apparatens olika funktioner, sisom 
processorer, displaydrivenheter . minneskretsar , etc, 
vilkas realisering ar kant for fackmannen och darfor 
kommer att beskrivas i detalj . I fig 2 visas aven en 
kamera 14 pi. baksidan 3 som ej p& n^got satt ar erforder- 
lig for uppfinningen och darfor inte beskrivs narmare i 
detalj . 

Mobiltelefonen 1 ar forsedd med tva langstrackta, finger- 
styrda inmatningsenheter 20, 21 av typ touchpad" , vilka 
ar utstrackta utmed var sin av kantsidorna 4 respektxve 5 
for styrning av mobiltelefonen 1 och dennas displayenhet . 
I detta utforande foreligger det tv& inmatningsenheter, 
men i ett enklare utforande kan det finnas endast en 
inmatningsenhet, lampligen da inmatningsenheten 20 pit den 
hogra kantsidan 4 for manovrering med hogerhandens tumme . 

Utmarkande for mobiltelefonen 1 enligt detta utforande ar 
att den saknar andra inmatningsenheter i form av fysiska 
tangenter, tumhjul, etc. All manovrering och styrning 
frkn anvandarens sida kan utforas med hjalp av inmat- 
ningsenheterna 20, 21. 

Baskonstruktionen for den hogra inmatningsenheten 20 
skall nu beskrivas. Konstruktionen ar vasentligen den- 
samma hos den vanstra inmatningsenheten 21. S&som visas 
i fig 5 och 6 innef attar imatningsenheten 20, raknat 
inifr^n, foljande tre grundkomponenter : (i) en l^ng- 
strackt bas 22 med en valvd yta 23 och en baksida 24, 
(ii) en innerfolie 25 och (iii) en ytterfolie 26. Ytter- 
foliens 26 utsida kan bilda den krokta pekytan, men ar i 
det foredragna utforandet tackt av en elastisk ytterk&pa 
s&som beskrivs langre fram nedan. I fig 3 och 4 visas 



PCT/SEOO/00483 
10.03.2000 



16 



10 



15 



mobilteletonens 1 inre chassi 11 mad p4n»nterad inmat- 
ningsenhet, men utan ytterkipa och batten. 
Enligt utf6ring.£ormen som visas i £ig 3 och 4 ar inmat- 
ningsenheten 20, 21 anordnade p. -^""^f ^ 
sida 4 5 och vinklad s4 att Inmatningsenhetens 20, 21 
yta huwdsakligen ar riktad vasentUgen 90 grader i 
fLhillande till en normal hos framsidan 2. Med huvudsak- 
lig riktning menas den riktning so. motsvarar normalen 
ti!l ett plan vilket ar upp.p.nt av inmatningsenhetens 
20 21 l^ngskanter. I fig 12 visas en alternativ utfo- 
ri;gs£orm dar den huvudsakliga riktningen hos inmatn.ngs- 
enh!tens 20, 21 yta ar vriden s. att den ar vinklad 
:.sentligen 45 grader i forhillande till framsidans 2 
normal . 

I en utforingsform ansluter inmatningsenhetens langs- 
g/ende kanter till mohiltelef onens X framsida 2 respek^ 
!tve baksida 3 . I en annan m«lig utf 6rings£orm ansluter 
en av namnda langsg4ende kanter till mobiltele onens 
Lamsida eller baksida, medan den andra l^ngsgaende kan- 
ten ansluter till mobiltelef onens ena kantsida 4, 5 I 
TtLrligare en m..lig utf aringsf orm ---^ 
langsgiende kanter till mobiltelefonens ena kantsida 4, 



5 . 



25 



30 



35 



Basen 22 ar i det i £ig 1-4 visade utf6randet ca 127 mm 
Ung och 13,5 mm bred, vilka mitt &r -P^^^-^^"" 

i,^r,4- = -i ria 4 Den valvda ytan 23 nar 
m&tten hos apparatens kantsida 4. Den y 

en krokningsradie pa ca 1 cm. Innerfol.en 25 y^^ 
Ti- n P6 ar i detta utforande tillverkade av 0,05 mm 

° rP - astfolie, men and.a material oc. t.ockXekar 
kin naturxLtvis anv.ndas . Xnnerfoliens 25 overen 
stammer med storleken p. basens 22 valvda 
.edelst ett bindemedelsskikt 27, s.som en ^^^^-^f -^^ 
teip fast f orbunden med basens valvda yta 23 . Basens 
te3P, J-ci== kantsidan 
plana baksida 24 ar p& lampligt satt fast . 
I, I ett alternativt utforande kan basen 23 xstallet vara 
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integrerad med, dvs. utformad i ett stycke med det i fig 

3 och 4 visade chassit 11. 

Ytterfolien 26 ar vid sina hkda langskanter 26 medelst 
remsliknande skikt av isolationslack 28 och adhesiv 
elektriskt isolerad fran innerfolien 25. Ytterfolien 26 
ar n&got bredare (har ca 13,9 mm) an innerfolien 25, sk 
att den genom inspanningen vid sina langskanter vid 
hanvisningsbeteckningar 29 bringas att inta en skarpare 
krokning an innerfolien 25. Resultatet blir att ytterfo- 
lien 26 stkr upp fr^n innerfolien 25 och att ett litet 
avst&nd A bildas mellan inner- och ytterfolien p& i 
storleksordningen 0,25 mm vid mittposit ionen PI och i 
storleksordningen 0,05 mm vid kantpositionerna P2 . Detta 
avst^nd A uppn&s s&lunda utan anvandning av n&gra separa- 
ta distanselement. Eftersom ytterfolien 26 ar fjadrande, 
kan avst&ndet A elimineras temporart vid en punkt dar 
anvandaren tillfalligt trycker med sitt finger. Ytter- 
folien 26 behover inte strackas for att fk kontakt med 
innerfolien 25. Pekytans enda inaktiva omr&den ar 
omr&dena ovanfor isolationslacken 28. Nar anvandaren 
slapper f ingertrycket , ^terstalls avstWet A genom 
ytterfoliens 26 fjadrande egenskaper. 

For resistiv registrering av koordinaterna for en 
intryckt position pk inmatningsenhetens pekyta ar inner- 
folien 25 och ytterfolien 26 pk i sig kant satt i detta 
utforande forsedda med resistiva, elektrodf orsedda skxkt 
pk sina mot varandra vanda ytor, exempelvis av en grafik- 
blandning. 

En metod for f ramstallning av inmatningsenheterna 2 0 och 
21 skall nu beskrivas. Forst hanvisas till fig 7 och 9 i 
kombination, som schematiskt illustrerar f ramstallningen 
av mobiltelefonens vanstra inmatningsenhet 21. Tvarsek- 
tionen i fig 9 ar kraftigt forminskad i horisontell led 
och ar forstorad i vertikal led. Den vanstra inmatnings- 
enheten 2 0 ar framforallt avsedd for anvandning nar 
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apparaten 1 ar i liggande, horisontellt lage, exempelvis 
vid anvandning som webblasare . Av derma anledning racker 
det att den vanstra inmatningsenheten 20 ar enkel och 
inte som den hogra inmatningsenheten 21 uppdelad i tv& 
fait i sin langdriktning, sasom kommer att beskrivas 
narmare nedan. 

Den ovre delen av fig 7 visar en sammanhangande folie . 
avsedd att vikas kring en langsgaende viklinje L for att 
bilda innerfolien 25 och ytterfolien 26. Hos den fardxga 
inmatningsenheten 21 hanger inner- och ytterfolien 
s&lunda samman vid viklinjen L (se fig 6), medan ytter- 
folien 26 skjuter n&got utanfor innerfolien 25 vid den 
tnotsatta kanten. Innerfolien 25 och ytterfolien 26 
behover naturligtvis inte vara sammanhangande, utan kan 
best& av tvi separata folier. Den undre delen av fig 7 
visar ett tryckt lednings- och elektrodmonster 30 av 
exempelvis silver som appliceras direkt pk den ovikta 
folien 25, 26. Monstret 30 innef attar dels tv& relatxvt 
l&nga, inbordes parallella x-elektroder 31 p& ytterfolie- 
sidan 26, dels tv^ relativt korta inbordes parallella y- 
elektroder 32 p& innerf oliesidan 25, for bestamning av x- 
respektive y-position hos en punkt dar anvandaren trycker 
med sitt finger. Elektroderna 31 och 32 ar via ledare 
forbundna med anslutningsterminaler 33. P& monstret 30 
appliceras tv& skikt 34, 35 med isolationslack av Dupont 
5018G. pa dessa skikt appliceras sedan tv& resistiva 
grafikskikt 36 respektive 37. De sistnamnda ar elektrxskt 
anslutna till elektroderna 31 respektive 32 s&som visas i 
fig 9, och ar isolerade fr&n varandra. Deras bredd ar 
, vasentligt storre an vad som indikeras i fig 9 och mot- 
svarar pekytans utstrackning i tvarriktningen. Nar 
grafikskikten 36, 37 appliceras, kommer de i direkt 
elektrisk kontakt med respektive elektroder 31 och 32, 
vilket ar schematiskt visat i fig 9 med tunna linger. 
5 Slutligen appliceras isolationsskikten 28 pi grafik- 
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skikten 36 o=h 37 si, att dessa hills isclerade frin 
varandra vid sina langskanter nar (olien viks. 
FcUen 25, 26 med de applicerade sklkten och lednings- 
.anstret viks sedan kring viklin^en L s* -'^^ 
folledelen 26 ISggs ovanpi den andra fol.edelan 25 for 
att bilda den fardiga inmatningsenheten 20, klar att 
anslutas till drivelektronikan via anslutningstermxna- 
lerna 33. I det visade utforandet Sr folien utmed vik- 

inren . f^rsedd ™ed e« antal geno^iende slitsar 60 och 
„ellanliggande jarbindelser 61 so. fungerar so. g»ng^ 
.am" vid vikningen och som h&ller samman de tvi folier 
na Vid de yttre f6rbindelserna 62 loper ledningsmonstret 



30 . 



En fardel hos den ovan beskrivna konstruktionen ar att 
resistiva skikten 36, 37 ancrdnas likt en motorvag p& 
avstind ovanfar elektroderna och ledarna, ^'^^-^ f^^r 
visentlig besparlng av utry^me. Nigra ^ f 

krivs inte, och konstruktionen ar som helhet kostnads 
effektiv och f6rdelaktig ur produktionshanseende . 

Ben hogra inmatningsenheten 21 tlllverkas pi --"^^^^en 
san,.a sitt, f6ruto. att dess yta ir uppdelad . s.n langd- 
riktning i en ovre del 21-1 och en undre del 21-2, sisom 

Id kerat i fig S. Varje del har tvi -^^f 
tvi y-elektroder 32. I 6vrigt ir f ramstalln.ngssattet 
detsl™>a. Denna uppdelning g6r det mojligt att .ed pro- 
gratavara inaktivera den undre delen 21-2 cm J^" 
Lvika ofrivillig aktivering med hogerhandens handflata, 
Tdan den 6vre delen 21-1 styrs av h6gerhandens tumme. 
Healiseringen av positioneringsf unktionen inmatnings- 
enheterna 20, 21 ir i sig kind och behover ^'^'"^^"^^J^^ 
TdetalJ. De resistiva skikten 36, 37 kan spann.ngssattas 
Lde s erforderliga drivkretsar vixelvis -^^f;^ 
Trekvens. «ir anvindaren trycker ihop graf ksk.kten 36, 

,r.vi- fAC5tstalls punktens lage i tva 
37 vid en viss punkt, tascsua±x=:> y 
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riktningar genom hogohmig matning ph det for tillfallet 
ej spanningssatta skiktet . Denna posit ionsbestamning 
anvands sedan for styrning av displayenheten 11, exempel- 
vis for styrning av en markor, for val av virtuella knap- 
par etc. som visas p& displayenheten 11. Speciellt kan 
inmatningsenheternas 20, 21 funktion vara applikations- 
styrd. 

Arrangemanget gors f oretradesvis ocks& kansligt for 
tryckets storlek, vilket kan &stadkommas genom att p& 
resistiv vag bestamma storleken hos den nertryckta ef fek- 
tiva kontaktytan mellan de resistiva skikten 36, 37. Nar 
kontakttrycket okar, okar kontaktytan eftersom fingret 
deformeras. Darmed sjunker overg&ngsresistansen och ett 
m&tt erhalls p^ hur hart man trycker. Detta kan anvandas 
for aktivering av olika funktioner, nar ratt position har 
valts i X- och y-led. Klickf unktion kan ocksi sksom 
beskrivits ovan ^stadkommas med en tredje folie innanfor 
innerfolien (ej visat) . 

som alternativ till det ovan beskrivna utforandet kan 
inmatningsenheterna 20, 21 realiseras med ett matris- 
system innefattande en uppsattning korsande ledare, 
exempelvis kolumner pa den ena folien och rader p& den 
andra. Med ett scanningf orf orande kan nedtryckt position 
enkelt bestammas , 

Sasom namnts ovan kan displayenheten goras relativt 
okanslig for stotar, eftersom det inte behover finnas 
n&gon bojlig pekyta som tacker bildytan 12. For att gora 
apparaten annu t&ligare mot omgivningspaverkan, s&som 
fukt och slag, kan apparatens 1 chassi 11, med undantag 
for bildytan 12 och batterilocket 13, omslutas av ett 
lampligt vattentatt och/eller stotdampande material, 
sasom ett skal av ett elastomermaterial . Speciellt kan 
detta skal tacka aven inmatningsenheterna 20, 21, och 
m&ste d& vara bojligt for att inte p^verka. funktionen hos 
i dessa. Ytan hos detta skal kan over inmatningsenheternas 
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20 21 pekyta forses med fysikt kannbara monster, sksom 
de'langsg&ende ribbor som visas i fig 1 och 2 . Ett sAdant 
monster skulle ocksS kunna vara anordnat direkt p& ytter- 
foliens 26 utsida. Detta skal kan aven vara integrerat 
med en genomskinlig skyddsfolie eller -platta som tacker 
bildytan 12. Om denna genomskinliga yta blir repxg kan 
den s&lunda enkelt utbytas genom utbyte av skal med 
integrerad, genomskinlig skyddsfolie eller -platta. 



PCT/SEOO/00483 
10.03.2000 



22 

PATRNTKRAV 



1 Hand- eller f ickburen elektronikapparat (1) , 
s&som en mobiltelef on, innefattande en displayenhet och 
en pekyta (20; 21), som ar positionskanslig i en forsta 
och en andra riktning for styrning av e lektr on i kappa - 
raten, k a n n e t e c k n a d a v att displayenheten har 
en bildyta (12) som upptar en huvuddel av en framsida (2) 
hos apparaten (1) och att pekytan (20; 21) ar anordnad pi. 

en kantsida (4; 5) hos apparaten (1) samt ar krokt i den 

forsta riktningen till konvex form. 

2 Apparat enligt krav 1, varvid pekytan (20; 21) ar 
langre i den andra riktningen an i den forsta riktningen. 

3 Apparat enligt krav 1 eller 2, varvid pekytan 
(20; 21) ar enkelkrokt kring en med den andra riktningen 
parallell, ratlinjig geometriaxel . 

4 Apparat enligt n&got av kraven 1-3, varvid 
pekytan (21; 20) ar anordnad i sin helhet pa apparatens 

(1) kantsida (4; 5) och har tv^ parallella langskanter 
mellan vilka den krokta pekytan (21; 20) loper och vxlka 
langskanter ansluter till apparatens (1) framsida (2) 
respektive baksida (3) . 

5 Apparat enligt n^got av kraven 1-3, varvid pek- 
ytan (21; 20) ar anordnad i sin helhet pk apparatens (1) 
kantsida (4; 5) och har tv& parallella langskanter mellan 
vilka den krokta pekytan (21; 20) 16per och varav &tmxns- 
tone en av namnda langskanter ansluter till apparatens 
(1) kantsida (4; 5) . 

6. Apparat enligt n&got av kraven 1-3, varvid en 
storre del av den krokta pekytan (20; 21) ar anordnad p& 
apparatens (1) kantsida (4; 5) och en mindre del av den 
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krokta pekytan (20; 21) ar anordnad p& apparatens (1) 
framsida (29) . 

7 Apparat enligt n&got av de foreg&ende kraven, 
varvid bildytans (12) utstrackning i den riktning som 
motsvaras av positionering i pekytans (20; 21) forsta 
riktning ar storre an pekytans (20; 21) utstracknxng x 
den forsta riktningen. 

8 Apparat enligt n&got av de foreg&ende kraven, 
varvid bildytans (12) utstrackning i den riktning som 
motsvaras av positionering i pekytans (20; 21) andra 
riktning ar vasentligen lika stor som pekytans (20; 21) 
utstrackning i den andra riktningen. 

9 Apparat enligt n&got av de foreg&ende kraven, 
varvid pekytan (21) ar uppdelad i den andra riktningen x 
minst tva delytor (21-1, 21-2) med separat 

posit ionsbestatnning . 

10 Apparat enligt nligot av de foreg&ende kraven, 
varvid den krokta pekytan utgor en forsta krokt pek- 

yta (21) och apparaten (1) har en andra krokt pekyta (20) 
och varvid den forsta krokta pekytan (21) och den andra 
krokta pekytan (20) ar anordnade p& motsatta kantsidor 
(4; 5) hos apparaten (1). 

11. Apparat enligt krav 1, varvid den krokta pek- 
ytan (21; 20) ar konvext enkelkrokt kring en ratlin^xg 
geometriaxel som ar parallell med namnda andra riktning, 
och att pekytan (21; 20) ar bildad av en utsida hos en 
fjadrande ytterfolie (26), som har tva kanter, vilka ar 
parallella med namnda ratlinjiga geometriaxel och vid 
vilka den fjadrande ytterfolien (26) ar sh inspand att 
den som direkt foljd av sin stravan att inta en plan form 
spanner upp sig sjalv till en konvex enkelkrokt, fjadran- 
de yta. 



PCT/SEOO/00483 
10.03.2000 



24 



12 Handstyrd inmatningsenhet (20; 21), innefattande 
en pekyta, som ar positionskanslig i en forsta och en 
andra riktning och over vilken pekyta en anvandare ar 
avsedd att fora ett finger, och organ (25, 26 3°' 
37) for avkanning av fingrets position i namnda tv^ rxkt- 
ningar p^ pekytan (21; 20), varvid pekytan (21; 20) ar 
konvext enkelkrokt kring en ratlinjig geometrxaxel som ar 
parallell med namnda andra riktning, kannetecknad 
av att pekytan (21; 20) ar bildad av en utsida hos en 
fjadrande ytterfolie (26), som har tvl. kanter, vilka ar 
parallella med namnda ratlinjiga geometriaxel o^h -.d 
vilka den f jadrande ytterfolien (26) ar inspand att 
den som direkt f61jd av sin stravan att inta .n Plan form 
spanner upp sig sjaiv till en konvex enkelkr5kt, f^adran- 
de yta. 

13. inmatningsenhet enligt krav 12, varvid pekytan 
(20; 21) ar langre i den andra riktningen an i den forsta 
riktningen. 

14 inmatningsenhet enligt krav 12 eller 13, varvid 
pekytan (20; 21) ar enkelkrokt kring en med den andra 
riktningen parallell, ratlinjig geometriaxel. 

15. inmatningsenhet enligt n&got av kraven 12-14, 
vidare innefattande en krokt innerfolie (25) som ar 
anordnad innanfor och p& avstl^nd frl.n ytterfolien (26) . 

16. inmatningsenhet enligt krav 15, varvid ytter- 
folien (26) har en kraftigare krokning an innerfolien 
(25) . 

17 imatningsenhet enligt n^got av kraven 15 eller 
16 varvid ytterfolien (26) har en storre utstrackning x 
, Si; tv.rriktning ^n innerfolien (25), si att den brxngas 
p4 ett inbordes avst^nd frin innerfolien (25) nar folxer- 
na (25, 26) ar inspanda till den konvexa formen utmed 
sina motst&ende langskanter. 
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(54) TiUe: HANDHELD OR POCKETSIZED ELECTRONIC APPARATUS AND HAND-CONTROLLED INPUT DEVICE 
(57) Abstract 

The invention relates to a handheld or pocketsized electronic 
apparatus (1), such as a mobile telephone, comprising a display unit 
and a touch surface (20; 21) that is position-sensitive in a first and 
a second direction for control of the electronic apparatus (1). The 
display unit has a display area (12) taking up most of the front side 
(2) of the apparatus (1). The touch surface (20; 21) is arranged at a 
side edge (4; 5) of the apparatus (1) and is curved in die first direction 
to convex shape. The invention also relates to an input device with 
a touch surface thus curved. The invention makes it simple for a 
user to control the apparatus (1) with one hand without the display 
(12) being hidden. Control of the apparatus (1) is also performed in 
an ergonomically correct manner. Furthermore, the invention enables 
control of the apparatus (1) without the use of a keyboard or similar 
input device. The invention can also be used for two-dimensional and 
three-dimensional operation of a cursor or an object. The invention 
also enables the manufacture of a two-dimensional touch surface (20; 
21) that is so narrow that it fits onto the side edge (4; 5) of the 
apparatus (1). 
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HANDHELD OR POCKETSIZED ELECTRONIC APPARATUS AND 
HAND-CONTROLLED INPUT DEVICE 

Technical field 

5 The present invention relates to a handheld or pocketsized electronic 
apparatus, such as a mobile telephone, a handheld computer, etc., 
comprising a display unit and a touch siurface that is position-sensitive in 
two directions for control of the apparatus. The invention also relates to a 
hand-controlled input device of touchpad type for use in such handheld 
1 0 electronic apparatus to provide a touch surface. 

The invention has been developed especially for, and will be described in 
conjunction with, a combined mobile telephone and web browser, but is 
generally applicable to all types of handheld electronic apparatus where it 
15 is preferred to eliminate or reduce the number of conventional 
alphanumerical keyboards, individual physical function keys, a mouse, a 
handheld pointer pen, etc., for entering text, controlling a cursor, 
activating functions, etc. 

20 Background art 

It is known to control a handheld electronic apparatus or terminal, such as 
a mobile telephone or a hcindheld computer, by means of a conventional 
physical keyboard, individual physical alphanumerical keys and fimction 
keys, a thumb-wheel or a mouse. The use of keyboard and individual 

25 buttons integrated with the apparatus itself has the drawback that they are 
bulky per se and that space problems arise when the number of functions 
increases. Both a separate alphanumerical keyboard and a mouse have the 
drawbacks of constituting an extra component for the user and of 
requiring a separate work surface. 

30 

To alleviate these drawbacks electronic apparatus has been developed that 
can be at least partially controlled by means of a touchscreen and/ or a 
touchpanel/ touchpad. These input devices are available in analog or 
digital embodiments. Using a finger and/ or a separate, handheld 
35 instrument - often termed "pen" - the user can select a point on the touch 
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surface of the touchscreen or touchpanel for the purpose of selecting a 
corresponding point on the display area of the display unit. The user can 
thus activate various functions, such as "virtual" buttons for entering text, 
dialling numbers, activating functions, etc. Movement of a finger across 
5 the touch surface can result in a corresponding movement of a cursor 
across the display area of the display unit. Hov^ever, no cursor need exist 
and instead the virtual fimction keys may be illuminated, for instance, 
when corresponding areas on the display area are activated. 

10 A touchscreen is characterised in that it is transparent and entirely or 
partially covers the display area of the display xmit. The user presses or 
clicks directly on the touch surface with his finger or with a pen, at the 
virtual buttons or fields indicated by the display imit, and no movable 
cursor is therefore necessary. A touchpanel or touchpad is characterised 

15 in that it does not coincide with the display area and is often used to 
control some form of cursor across the display area. 

It is also known to make touchscreens and touchpads sensitive to the 
degree of pressure so that, by pressing sufficiently hard on the touch 
20 surface, a user can activate, i.e. "click on", a selected button or fimction. 

Known touchscreens and touchpads can to a certain extent alleviate the 
above-mentioned drawbacks of alphanumerical keyboards, physical keys, 
mouse and thumb-wheel, but they entail several other problems: 

25 

1. A touchscreen impairs the contrast and resolution of the picture 
since it is applied in front of the display area. This problem is 
particularly manifest in reflective display xmits where the light 
passes twice through the touchscreen. It is particularly difficult 
30 to provide glass or plastic with the conducting layer necessary 

for function of the touchscreen, without the transparency of the 
touchscreen being impaired. 



35 



2. 



Another drawback with touchscreens is that a part of the 
display area is obscured by the user's own finger. 
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3. A further drawback with touchscreens and touchpads is that the 
positioning accuracy is limited as a result of the large dimension 
of the finger in relation to the touch surface, a drawback that is 
5 particularly manifest with small touch surfaces. This problem 

can be partially alleviated by using a separate, thin pen to 
replace the finger but this has the disadvantage of requiring an 
extra component for the user to keep track of. The drawback of 
poor contrast is not alleviated, however, and even a pen 
10 obsctrres the display area to a certain extent. 



4. Another important drawback of touchscreens is that they 
become dirty or scratched by the finger being passed over the 
sturface, which further impairs visibility. Placing a separate 

15 scratch protection layer on top of the touchscreen is no solution 

since it would further impair the contrast. 

5. A general drawback with pressure-sensitive touchscreens is that 
the touch sxirface must be flexible in its depth direction and the 

20 display area as a whole therefore becomes sensitive to external 

irifluence. 



6. A touchscreen or touchpad is normally constructed from two 
layers held at a relative distance from each other by edge 

25 spacers. A problem is that the outer layer, constituting the 

touch sxirface, is tensioned and is therefore stretched when 
pressed. This problem is particularly prominent when the 
distance between the edge spacers is small, and especially close 
to these. This also entails the drawback that the pressure- 

30 sensitivity varies across the touch surface. 



US-A-5 729 219 (Motorola Inc.) describes a handheld pager having a 
casing, a display unit arranged on the front of the casing and a flat touch 
surface parallel to the display area of the display unit on the opposite, rear 
35 side of the casing. The distance between the screen and the parallel touch 
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surface is equal to the thickness of the casing. The screen and touch 
surface are equal in size and movement of the user's finger across the 
panel from left to right results in a corresponding left-to-right movement 
of a cursor on the screen, and vice versa. A finger movement on the touch 
5 surface results in a cursor movement of equal distance on the screen. 

qnmmarv of the invention 

The object of the present invention is to eliminate or at least reduce one or 
more of the drawbacks of known touchscreens and touchpanels described 
10 above. 

To achieve this purpose, a first aspect of the invention provides a 
handheld or pocketsized electronic apparatus, such as a mobHe telephone, 
comprising a display unit and a touch surface that is position-sensitive in a 
first and a second direction for control of the electronic apparatus, which 
apparatus is characterised in that the display unit has a display area takmg 
up most of a front side of the apparatus and in that the touch surface is 
arranged at an edge side of the apparatus and is curved in the furst 
direction to convex shape. 

The term "touch surface" here means a surface on a touchpanel (of 
touchpad type) across which a user may pass his finger to a desired 
position in order to guide a cursor, for instance, across the display area of 
the display unit and/or to activate virtual keys shown on the display area, 
etc These basic hmctions of a touchpanel are known per se to a person 
skilled in the art and need not therefore be described in further detaU. 



15 



20 



25 



Normally the movement of a finger in the two directions of the touch 
surface corresponds to a positioning on the display area of the display umt 
30 in two directions at right angles to each other, preferably parallel to the 
direction of movement of the finger on the touch surface. 

A particular advantage with the touch surface, in accordance with the 
invention, being arranged on an edge side of the apparatus is that the 
35 apparatiis can easily be controlled using one hand, while the apparatus is 
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15 



held in a maimer natural to a user studying an object held in the hand. 
Furthermore, from an ergonomic point of view control of the apparatus is 
effected in an advantageous manner. In addition, the apparatus has none 
of the problems of known touchscreens described above in the way of 
5 poor resolution and contrast or dirtying, while at the same time the 
invention solves the problem of the display area being partiaUy obscured 
by the user's finger or a pen. The display unit can also be made hard and 
less sensitive to external influence. 

10 Another advantage of the invention is that the display is large in relation 
to the size of the apparatus. This means that the display can be used to 
present detailed information, graphics or the like, and that at the same 
time the apparatus can be relatively small in size. 

An advantage of the touch surface according to the invention being curved 
to convex shape in a first direction is illustrated schematicaUy in Figures 
10a and 10b. The contact area 50 between the tip of the finger 51 and the 
curved touch surface 52 (Fig. 10b) wiU be formed according to the 
invention by two convex surfaces instead of, as in the known technology 
(Fig 10a), by one convex surface (finger tip) and one flat, uncurved touch 
surface The invention greatly reduces the contact area between finger tip 
and touch surface, thus enabling high positioning accuracy to be achieved 
in the width direction of the touch surface, even with a relatively narrow, 
longish touch surface. 

Another advantage of reducing the contact area between finger and touch 
surface is that less force is required for the user to achieve the same force 
per surface unit for activation of the touch surface. This is also clear from 
Fig. 10b. 

Another advantage of the invention is that the touch surface can be 
designed in such a manner that the user does not need to move his fmger 
so much in the direction in which the surface is curved (direction of 
curvature). In certain cases the finger may not even have to be moved or 



20 



25 



30 
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slide over the arched svirface in the direction of curvature, but just "roll" 
over the arched surface. 

In accordance with preferred embodiments of the invention the apparatus 
5 can be controUed as follows: If, for instance, the curved touch surface runs 
along the right side edge of the apparatus, and the user holds the 
apparatus in his right hand with the pahn facing the rear of the apparatus, 
the user can operate the apparatus by moving his thumb along and across 
the curved touch surface on the right side edge. Obviously the curved 
10 touch surface may instead run along the left side edge and the apparatus 
be operated with any preferred finger. If the apparatus is provided with 
curved touch surfaces on both right and left side edges of the apparatus 
objects on the display can be controlled in three dimensions. Functions for 
turning objects in three dimensions can be implemented, for instance. The 
1 5 object can then be turned about an axis at right angles to the display by the 
user moving his fingers along both touch surfaces in longitudinal direction 
of the apparatus, the finger that is moved along the left touch surface 
being moved in opposite direction to the finger being moved along the 
right touch surface. In similar manner the object can be turned about the 
20 longitudinal direction of the apparatus by moving the fingers on each 
touch surface transversely across the touch surface and in opposite 
direction to each other. Furthermore the object can be turned about the 
transverse direction of the apparatus by moving the fingers on each side in 
the longitudinal direction of the touch surfaces and in the same direction. 

25 

An important advantage of the invention as regards embodiments of 
membrane type is that a curved touch surface of a certain membrane gives 
less resistance to depression since the membrane forming the touch surface 
need not be stretched. The required activation force is thus less than with 

30 known touch surfaces. In known touch surfaces the activation force 
required increases the nearer one comes to the edge and this means that 
the accuracy is considerably less reliable as a result of deformation of the 
tip of the finger (see Fig. lib). Reducing the activation force is also 
preferred since the foil or equivalent that forms the touch surface is 

35 subjected to less strain. These problems have meant that a long, narrow 
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touch surface could not be obtained using known technology. This is 
possible with the invention, however, thanks to the lower contact 
pressure. 

5 Yet another advantage with a curved touch surface is that the contact 
pressure will be more linear, i.e. uniform, as opposed to the known, flat 
touch surfaces. The linearity results, among other advantages, in that the 
resolution of the touch surface increases and that a protective layer or 
membrane can be placed outside the touch surface without the function 

10 and/or the resolution of the touch surface being noticeably impaired. This 
is not possible with known touch surfaces. With known touch surfaces of 
membrane type, the contact pressure increases the closer one gets to the 
edge whereas with the curved touch surface according to the invention 
the contact pressure is substantially constant in the direction of curvature. 

15 This advantage of the invention is clear from a comparison between 
Figures 11a and lib showing an input device according to the invention 
and a known touchpad of membrane type, respectively. 

In a preferred embodiment the touch surface is longer in the second 
20 direction than in the first direction (direction of curvature), and m 
particular the touch surface may be single-curved about a linear geometric 
axis parallel with the second direction. In this case the positionmg 
accuracy in the longitudinal direction of the touch surface is determmed 
by the physical extension of the touch surface in longitudinal du"ection. 
25 The positioning accuracy in longitudinal direction wUl therefore be 
substantially unchanged in comparison with known flat, uncurved touch 
surfaces, but since the display is not obscured the accuracy in longitudmal 
direction can in practice be increased through visual feedback via the 
display, e.g. with a cursor movement. 

30 J 1. 

According to a particularly preferred embodiment the curved touch 

surface is arranged in its entirety on the side edge of the apparatus. In this 

embodiment the touch surface has two parallel longitudinal edges 

between which the curved touch surface runs, and which longitudinal 

35 edges are united with the front side and rear side, respectively, of the 
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apparatus. The advantage of this embodiment is that substantially the 
whole of the front side can be used for the display xmit and the display 
tmit can extend maximally out to the longitudinal edges of the front side. 

5 The touch surface has preferably greater extension in its longitudinal 
direction than transversely. In particular the breadth of the touch surface 
in the direction of curvature can be made considerably smaller than the 
equivalent dimension of the display area of the display unit. The desired 
ratio between a finger movement on the touch surface and a resultant 

10 movement on the display area (proportional feedback) can be achieved in 
a manner known to one skilled in the art. In particular such an ratio can 
be considerably greater for movement in the transverse direction of the 
touch surface. The ratio in longitudinal direction may be 1:1, for instance 
(absolute feedback), so that a selected position in the longitudinal direction 

15 of the touch surface corresponds to a position in the longitudinal direction 
of the display area lying exactly opposite the position on the touch surface, 
thereby giving good visual feedback to the user. This good visual 
feedback ensures that a user can position a ciursor or select an area on the 
display for activation of a desired fimction in a more quick and reliable 

20 manner. 

The touch surface need not, but may be, approximately the same length as 
the corresponding dimension on the display area of the display. 
Alternatively the touch surface may be somewhat longer than the 
25 corresponding dimension of the display area. 

The touch surface may be divided in the second direction into two or more 
areas or fields. The division may be made by constructional means and/ or 
logical means, i.e. solely software-controlled. Division by constructional 

30 means might be achieved by means of electrically separated fields that 
may be produced in one and the same input device with a common touch 
surface. Two adjacent fields divided by constructional means can, 
however, be used as a single logically coherent field. A logical division 
can be achieved with software indicating different pressure surfaces or 

35 fields on the touch surface via the display unit. 
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In general only one position at a time shall be activated on a touch stirface, 
or for each field if the touch surface is divided by constructional means 
5 into fields as above. 

In one embodiment the touch surface comprises an upper part and a lower 
part, of v/hich only the upper part - normally controlled by the thxmib - is 
active when the apparatus is held in the user's hand. This avoids the 

10 lower part of the touch surface being accidentally activated by the user's 
palm. The lower part of the touch surface may be used, for instance, for 
direct control of ftmction buttons in a list, by pressing the correct 
longitudinal position on the lower part of the touch surface. In other 
words the upper part of the touch surface can be used for two-dimensional 

1 5 control, whereas the lower part can be used for one-dimensional control. 

In known manner the touch surface can also be made sensitive in the 
direction perpendicular to the touch surface in order to permit activation 
of various functions, e.g. the feature of being able to click on various 

20 buttons on the display. One way of implementing this is to introduce a 
third foil inside the above-mentioned inner foil. Position control occurs by 
pressing together the outer and irtaer foils described above. The click 
function is achieved by increased pressure so that the iimer foil is brought 
into contact with the third foil. The latter contact can be registered 

25 electrically as galvanic closing of a contact. This solution offers a 
mechanical feedback to the user. The foils may have different stiffness in 
order to give the user the correct pressure feeling. 

Another way to implement activation of functions presented on the 
30 display, for instance, is to define that the activation, "clicking", shall occur 
when the pressure on the touch surface is released. 

There are several known ways of achieving detection/ determining of the 
co-ordinates of a depressed position on the touch surface. Known 
35 technology uses resistive methods, capacitive methods and methods based 
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on surface waves, for instance. Most preferable are probably methods 
utilizing a membrane or a foil to form the touch surface. 

In accordance with a second aspect of the invention a hand-controlled 
5 input device of touchpad type is provided comprising a touch surface that 
is position-sensitive in a first and a second direction and over which touch 
surface a user is to pass a finger, and means for sensing the position of the 
finger on the touch surface, wherein the touch surface is convexly single- 
curved about a linear geometric axis parallel with said second direction, 
10 which input device is characterised in that the touch surface is formed by 
an outer side of a resilient outer foil having two edges located parallel to 
said linear geometric axis and at which the resilient outer foil is clamped 
so that, as a direct result of its striving to assume a flat form, it is tensioned 
to a convexly single-curved, resilient surface. 

15 

One advantage of this aspect of the invention is that the outer foil can be 
produced and machined to a finished foil in a flat state. The finished foil 
can then be clamped into the hand-controlled input device and only then 
acquires its curved shape. The foil can therefore be machined in a 
20 relatively simple manner in accordance with known methods for 
manufacturing foils for flat input devices. If applicable, for instance, the 
foil may be supplied with suitably shaped layers and conductors by means 
of printing. 

25 The touch surface is preferably longer in the second direction than in the 
first direction. The input device may also comprise a curved irmer foil 
arranged inside and spaced from the outer foil. The irmer foil may be 
arranged over an arched base, and preferably secured to this base. To 
achieve the necessary distance the outer foil may have a greater curvature 

30 than the surface against which the outer foil shall be depressed, e.g. the 
outer side of a curved inner foil. This can be achieved, for example, by 
making the outer foil somewhat wider in transverse direction and 
clamping the longitudinal sides of the foils together at the longitudinal 
edges of the touch surface. The outer foil will then diverge resiliently from 

35 the inner foil in order to maintain a distance between the foils, which 
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distance can be reduced by the user pressing his finger on the touch 
surface. Naturally the distance between the foils can also be influenced by 
suitable spacers, particularly at the edges. 

5 The outer and inner foils can be made from one and the same foil which is 
provided with the necessary layers and conductors and thereafter folded 
aroxmd a fold line in order to form both the inner and the outer foil. 

The input device with a curved touch surface in accordance with the 
10 invention, allows for a narrow touch surface on a limited area. This is not 
possible with conventional, flat touchpanels. A conventional flat touch- 
panel has spacer elements requiring the panel to be protected from being 
touched over a distance of about 2 mm from the spacer elements since a 
conventional touchpanel is based on the outer foil being stretched down to 
1 5 the inner foil upon activation. Without this safety margin there is a risk of 
the outer foil being deformed and/ or becoming detached from the spacer. 
Thus, part of the available area is lost, that is to say the area taken up by 
the spacer elements (in one direction at least 2 + 2 nun) and also the safety 
margin of 2 + 2 nun (see Fig. lib). An inactive area of 8 ram is naturally 
20 unacceptable if the panel is to be made as narrow as 12 mm, for instance. 
This problem is eliminated in the input device in accordance with the 
invention since no stretching occurs. 

Furthermore, conventional touchpanels cannot be bent to convex form and 
25 still retain their function, because the distance to the outer foil will be 
incorrect. 

Thus, in accordance with the invention, a compact, handheld electronic 
apparatus can be produced, such as a mobile telephone, in which the 

30 relatively narrow edge side can be used in an ergonomic manner for 
entering text, digits, movements and control functions, e.g. of a cursor, 
two-dimensional objects or two-dimexisional images of three-dimensional 
objects. The possibility of using most of the front side of the apparatus as 
a display area, without the display area being obscured, while the fingers 

35 of one hand can be used to hold the apparatus in a natural manner and the 
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fingers of the same hand used for controlling the apparatus is also 
provided This is possible since entering data does not require operation 
of a separate keyboard or physical buttons on the front side of the 
apparatus. Instead, the apparatus in accordance with the invention is 
5 provided with one or more pressure-sensitive touch surfaces on the 
narrow edge sides of the apparatus. The possibility is also provided of 
arranging a touch surface extending along the entire length of the display 
and in such proximity to the display that extiremely good visual feedback 
is obtained between touch surface and display, without the size of the 
10 apparatus being noticeably affected. Tlus means, for instance, that a 
virtual keyboard can be presented on the screen and pressing of the keys 
can be quickly and easily controlled by the touch surface. 

If ti^e touch surface in its entirety is to be arranged on the side edge of the 
15 apparatiis, the touch surface may not be wider than the tiuc^ess of the 
apparatixs, which may be in the order of 12 mm or less. The lengtii of ti^e 
touch surface is normally not critical since the whole length of the 
apparatiis is available. Pressing with a finger, particularly a thumb, on a 
narrow and flat oblong surface with a width of only 12 mm does not offer 
20 acceptable accuracy, as weU as demanding too much force. However, this 
problem is solved in accordance with the invention by the touch surface 
being given a convex shape in its transverse direction. 

nPfirrintion drawings 
25 Figure 1 is a view in perspective of the front side of a m^obde 
telephone, constitiiting one embodiment of a handheld 
electronic apparatiis in accordance with the invention. 
Figure 2 shows the rear of the mobile telephone in Figure 1, 
Figure 3 is a side view of an inner chassis or frame of the mobile 
30 telephone in Figure 1, 

Figure 4 is a top view of tiie chassis in Figure 3, 
Figure 5 is a cross section through an input device shown in Fig. 4, 
Figure 6 is an enlargement of part of the input device shown m 
Figure 5, 
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Figure? iUustrates a method for producing an input device in 

accordance with the invention. 
Figure 8 iUustrates a method for producing a second input device in 
accordance with the invention, 
5 Figure 9 is a schematic cross sectional view, not drawn to scale, of the 
input devices in Figures 7 and 8. 
Figure 10 Ulustrates schematically one aspect of the function of the 
invention. 

Figure 11 iUustrates schematically a second aspect of the function of the 
10 invention. 

Figure 12 is a top view of a mobUe telephone illustrating an example of 
how the input device is clamped. 

DPRrri ption of th p preferred embodiments 
15 A combined mobUe telephone/web browser 1 shown in Figures 1 and 2 
has a front side 2, a rear side 3, two opposite edge sides 4, 5, a bottom side 
6 and a top side 7. The mobile telephone 1 is provided with 
communication means comprising an aerial 8, a microphone % a loud- 
speaker 10 and electronic transceiver circuits, not shown, arranged 
20 internally in the apparatus. The latter circuits may be of conventional type 
and are therefore not described further in detail. A display unit with a 
rectangular display area 12 is arranged on the front side 2 and a battery 
compartment 13 is arranged on the rear side 3. Unlike conventional 
mobUe telephones, the display area 12 of the display unit takes up almost 
25 the entire front side 2. Only two small areas above and below the display 
area 12 are free for the loudspeaker 10 and the microphone 9, respectively. 
The mobile telephone/web browser 1 also comprises electronic circuits 
(not shown) necessary for various functions, such as processors, display 
drive units, memory circuits, etc., which are known to those skilled in the 
30 art and will not therefore be described in detail. Figure 2 also shows a 
camera 14 on the rear side 3, which is in no way necessary for the 
invention and is therefore not described in further detail. 

The mobUe telephone 1 is provided with two elongate input devices 20, 21 
35 of "touchpad" type, controlled by the fingers, extending along each edge 
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side 4 and 5, respectively, for controlling the mobile telephone 1 and its 
display unit. This embodiment comprises two input devices but a simpler 
embodiment may have only one input device, preferably the input device 
20 on the right edge side 4 for control with the thumb of the right hand. 

5 

Characteristic of the mobile telephone 1 in this embodiment is that it lacks 
other input devices in the form of physical keys, thumb- wheel, etc. All 
activation and control on the part of the user can be performed with the 
aid of input devices 20, 21. 

10 

The basic design of the right input device 20 will now be described. The 
design is substantially the same as for the left input device 21. As shown 
in Figures 5 and 6 the input device 20, observed from the inside, comprises 
the following three basic components: (i) an elongate base 22 with an 

15 arched surface 23 and a rear side 24, (ii) an inner foil 25 and (iii) an outer 
foil 26. The exterior of the outer foil 26 may form the curved touch surface 
but in a preferred embodiment it is covered by a flexible outer casing as 
described below. Figures 3 and 4 show the inner chassis 11 of the mobile 
telephone 1 with the input device in place, but without outer casing or 

20 battery. 

According to the embodiment shown in Figures 3 and 4 the input device 
20, 21 is arranged on the edge side 4, 5 of the mobile telephone so that the 
surface of the input device 20, 21 is substantially directed at 90 degrees to a 
25 normal of the front side 2. By this is meant the direction corresponding to 
the normal to a plane stretched between the longitudinal edges of the 
input device 20, 21. Figure 12 shows an alternative embodiment where the 
main direction of the surface of the input device 20, 21 is turned so that it 
is angled substantially 45 degrees to the normal of the front side 2. 

30 

In one embodiment the longitudinal edges of the input device join the 
front 2 and rear 3 sides, respectively, of the mobile telephone. In another 
possible embodiment one of said longitudinal edges joins the front or rear 
side of the mobile telephone, while the other longitudinal edge joins one 
35 edge side 4, 5 of the mobile telephone. In yet another feasible embodiment 
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both said longitudinal edges join one edge side 4, 5 of the mobile 
telephone. 

The base 22 in the embodiment shown in Figures 1-4 is approximately 
5 127 mm long and 13.5 mm wide, these dimensions fitting the dimensions 
of the side edge 4 of the apparatus. The curved surface 23 has a radius of 
curvature of approximately 1 cm. The inner foU 25 and outer foU 26 in this 
embodiment are made of PET plastic foil 0.05 mm in thickness, but other 
materials and thicknesses can naturally be used. The area of the inner foil 
10 25 coincides with the size of the curved surface 23 of the base 22 and is 
secured to the curved surface 23 of the base by means of a layer 27 of 
binder, such as self-adhesive tape. The flat rear side 24 of the base 22 is 
attached in suitable manner to the edge side 4. In an alternative 
embodiment the base 23 may instead be integrated with, i.e. constructed in 
15 one piece with the chassis 11 shown in Figures 3 and 4. 

The outer foU 26 is electrically insulated from the inner foil 25 at both long 
edges 26 by means of strip-like layers of insulating varnish 28 and 
adhesive. The outer foU 26 is somewhat broader (in the present case 
20 approximately 13.9 mm) than the inner foil 25 so that, by being clamped at 
its longitudinal edges at the designations 29, it is caused to assume a 
sharper curvature than the inner foil 25. The result is that the outer foU 26 
is raised from the inner foil 25 and that a small gap A in the order of 
0 25 mm is formed between the inner and outer foils at the mid-position PI 
25 and in the order of 0.05 mm at the edge positions P2. This gap A is thus 
achieved without the use of any separate spacer elements. Since the outer 
foil 26 is resilient the gap A can be momentarily eliminated at a point 
where the user temporarily places a finger. The outer foil 26 need not be 
stretched in order to make contact with the inner foil 25. The only inactive 
30 areas of the touch surface are those above the insulation shoulder 28. 
When the user releases the finger pressure the gap A will be restored as a 
result of the resilience of the outer foil 26. 

For resistive registering of the co-ordinates for a depressed position on the 
35 touch surface of the input device, the inner foil 25 and the outer foil 26 are 
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in this embodiment provided in known manner with resistive layers, 
provided with electrodes, on the sides facing each other, which resistive 
layers, for instance, are of a graphic mixture. 

5 A method for producing the input devices 20 and 21 will now be 
described. Reference is first made to Figures 7 and 9 in combination, 
which illustrate schematically the production of the left input device 21 of 
the mobile telephone. The cross section in Figxire 9 is greatly reduced in 
horizontal direction and is enlarged in vertical direction. The left input 
10 device 20 is intended primarily for use when the apparatus 1 is in 
horizontal position, e.g. during use as a web browser. It is therefore 
sufficient for the left input device 20 to be one single input device and not 
divided into two fields in its longitudinal direction like the right input 
device 21, as will be described further below. 

15 

The upper part of Figure 7 shows a coherent foil intended to be folded 
about a longitudinal fold line L in order to form the inner foil 25 and the 
outer foil 26. Thus, in the finished input device 21, the inner and outer 
foils are joined at the fold line L (see Figure 6), whereas the outer foil 26 

20 protrudes slightly outside the inner foil 25 at the opposite edge. Naturally 
the inner foil 25 and the outer foil 26 do not need to be joined but n\ay 
instead consist of two separate foils. The lower part of Figure 7 shows a 
printed wiring and electrode pattern 30 of silver, for instance, which is 
applied directly on the unfolded foil 25, 26. The pattern 30 comprises two 

25 relatively long x-electrodes 31, located parallel with each other, on the 
outer foil side 26 and two relatively short y-electrodes 32, located parallel 
with each other, on the inner foil side 25, for determining the x-position 
and y-position, respectively, of a point where the user presses with his 
finger. The electrodes 31 and 32 are connected via conductors to 

30 connection terminals 33. Two layers 34, 35 of insulating varnish, Dupont 
5018G, are applied on the pattern 30. Two resistive graphic layers 36, 37, 
respectively, are then applied on these layers. The graphic layers are 
electrically connected to the electrodes 31, 32, respectively, as shown in 
Figure 9, and are insulated from each other. Their width is considerably 

35 greater than is indicated in Figure 9 and corresponds to the extension of 
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the touch surface in transverse direction. When the graphic layers 36, 37 
are applied they will come into direct electrical contact with respective 
electrodes 31 and 32, as shovm schematically by thin lines in Figure 9. 
Finally the insulating layers 28 are appUed on the graphic layers 36 and 37 
5 to keep them insulated from each other at their longitudinal edges where 
the foil is folded. 

The foils 25, 26 with the applied layers and wiring pattern, are then folded 
around the fold line L so that one foil part 26 is placed on top of the other 

10 foil part 25 in order to form the finished input device 20, ready for 
connection to the drive electronics via connection terminals 33. In the 
embodiment shovm the foils are provided along the fold line L with a 
number of through-slots 60 and intermediate cormections 61 that act as 
"hinges" during folding and which keep the two foils together. The 

1 5 v^ring pattem 30 rims at the outer connections 62. 

An advantage of the construction described above is that the resistive 
layers 36, 37 are arranged like a motorway spaced above the electrodes 
and conductors, thereby greatly saving space. No separate spacers are 
20 required and the construction as a whole is cost-efficient and 
advantageous from the production aspect. 

The right input device 21 is produced in much the same way except that its 
area is divided in its longitudinal direction into an upper part 21-1 and a 

25 lower part 21-2, as indicated in Figure 8. Each part has two x-electrodes 31 
and two y-electrodes 32. Otherwise the manufacturing method is the 
same. This division allows the lower part 21-2 to be inactivated by suitable 
software if it is desired to avoid involxmtary activation with the palm of 
the right hand while the upper part 21-1 is being controlled by the thumb 

30 of the right hand. 

Implementation of the positioning function of the input devices 20, 21 is 
known per se and need not be described in detail. The resistive layers 36, 
35 37 can be put xmder voltage by necessary drive circuits alternately with a 
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suitable frequency. When the user presses together the graphic layers 36, 
37 at a certain point, the location of the point is determined in two 
directions by high-ohmic measurement on the layer temporarily not tmder 
voltage. This position determining is then used to control the display imit 
5 11, e.g. to control a cursor, for selection of virtual buttons, etc., shown on 
the display unit 11. The function of the input devices 20, 21 in particular 
can be application-controlled. 

The arrangement is preferably also made sensitive to the magnitude of the 
10 pressure, this being achieved by resistively determining the magnitude of 

the depressed effective contact area between the resistive layers 36, 37. 

When the contact pressure increases, the contact area increases since the 

finger is deformed. The transition resistance thus falls and a measurement 

is obtained of how hard one is pressing. This can be used to activate 
15 various functions when the correct position has been selected in x and y 

direction. A click function can also be obtained, as described, with a third 

foil inside the inner foil (not shown). 

As an alternative to the embodiment described above the input devices 20, 
20 21 can be implemented with a matrix system comprising a set of 
intersecting conductors, e.g. columns on one foil and rows on the other. 
The depressed position can easily be determined by a scanning process. 

As mentioned above, the display unit can be made relatively insensitive to 
25 jolts since no flexible touch surface covering the display area 12 is 
necessary. To make the apparatus even better able to withstand external 
influence such as moisture and blows, the chassis 11 of the apparatus, with 
the exception of the display area 12 and battery lid 13, may be covered by 
a suitable waterproof and/ or shock absorbing material, such as a shell of 
30 elastomeric material. This shell may particularly cover also the input 
devices 20, 21 and must then be flexible so as not to affect their function. 
The surface of this shell may be provided with a pattern that can be 
physically felt above the touch surface of the input devices 20, 21, such as 
the longitudinal ribs shown in Figures 1 and 2. Such a pattern could also 
35 be arranged directly on the exterior of the outer foil 26. This shell may 
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also be integrated with a transparent protective foil or plate covering the 
display area 12. Should this transparent surface become scratched it can 
then easily be replaced by replacing the sheU with integrated, transparent 
protective foil or plate. 
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CLAIMS 

1. A handheld or pocketsized electronic apparatus (1), such as a 
mobile telephone, comprising a display unit and a touch surface (20; 21) 

5 that is position-sensitive in a first cind a second direction for control of the 
electronic apparatus, characterised in that the display imit 
has a display area (12) taking up most of the front side (2) of the apparatus 
(1) and in that the touch surface (20; 21) is arranged at an edge side (4; 5) of 
the apparatus (1) and is curved in the first direction to convex shape. 

10 

2. An apparatus as claimed in claim 1, wherein the touch surface 
(20; 21) is longer in the second direction than in the first direction. 

3. An apparatus as claimed in claim 1 or claim 2, wherein the 
15 touch surface (20; 21) is single-curved about a linear geometric axis parallel 

with the second direction. 

4. An apparatus as claimed in any one of claims 1-3, wherein the 
touch surface (21; 20) is arranged in its entirety on the edge side (4; 5) of 

20 the apparatus (1) and has two parallel longitudinal edges between which 
the curved touch surface (21; 20) rvms, and which longitudinal edges are 
united with the front side (2) and rear side (3), respectively, of the 
apparatus (1). 

25 5. An apparatus as claimed in any one of claims 1-3, wherein the 

touch surface (21; 20) is arranged in its entirety on the side edge (4; 5) of 
the apparatus (1) and has two parallel longitudinal edges between which 
the curved touch surface (21; 20) runs and wherein at least one of said 
longitudinal edges is united with the edge side (4; 5) of the apparatus (1). 

30 

6. An apparatus as claimed in any one of claims 1-3, wherein most 

of the curved touch surface (20; 21) is arranged on the edge side (4; 5) of 
the apparatus (1) and a small part of the curved touch surface (20; 21) is 
arranged on the front side (29) of the apparatus (1). 
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7. An apparatus as claimed in any one of the preceding claims, 
wherein the extension of the display area (12) in the direction 
corresponding to positioning in the first direction of the touch surface (20; 
21) is greater than the extension of the touch surface (20; 21) in the first 

5 direction. 

8. An apparatus as claimed in ciny one of the preceding claims, 
wherein the extension of the display area (12) in the direction 
corresponding to positioning in the second direction of the touch surface 

10 (20; 21) is substantially equivalent to the extension of the touch surface (20; 
21) in the second direction. 

9. An apparatus as claimed in any one of the preceding claims, 
wherein the touch surface (21) is divided in the second direction into at 

15 least two part-surfaces (21-1, 21-2) with separate position determining. 

10. An apparatus as claimed in any one of the preceding claims, 
wherein the curved touch surface constitutes a first curved touch surface 
(21) and the apparatus (1) has a second curved touch surface (20), and 

20 wherein the first curved touch surface (21) and the second curved touch 
surface (20) are arranged on opposite edge sides (4; 5) of the apparatus (1). 

11. An apparatus as claimed in claim 1, wherein the curved touch 
surface (21; 20) is convexly single-curved about a linear geometric axis 

25 parallel with said second direction and wherein the touch surface (21; 20) 
is formed by an outer side of a resilient outer foil (26) having two edges 
located parallel to said linear geometric axis and at which the resilient 
outer foil (26) is clamped so that, as a direct result of its striving to assume 
a flat form, it is tensioned to a convexly single-curved, resilient surface. 

30 

12. A hand-controlled input device (20; 21) comprising a touch 
surface that is position-sensitive in a first and a second direction and over 
which touch sturface a user is to pass a finger, and means (25, 26, 30, 36, 37) 
for sensing the position of the finger in said two directions on the touch 

35 surface (21; 20), wherein the touch surface (21; 20) is convexly single- 
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curved about a linear geometric axis parallel with said second direction, 
characterised in that the touch surface (21; 20) is formed by an 
outer side of a resilient outer foil (26) having two edges located parallel to 
said linear geometric axis and at which the resilient outer foil (26) is 
5 clamped so that, as a direct result of its striving to assume a flat form, it is 
tensioned to a convexly single-curved, resilient surface. 

13. An input device as claimed in claim 12, wherein the touch 
surface (20; 21) is longer in the second direction than in the first direction. 

10 

14. An input device as claimed in claim 12 or claim 13, wherein the 
touch surface (20; 21) is single-cxirved about a linear geometric axis parallel 
with the second direction. 

15 15. An input device as claimed in any one of claims 12-14, also 

comprising a curved ixmer foil (25) arranged inside and spaced from the 
outer foil (26). 

16. An input device as claimed in claim 15, wherein the outer foil 
20 (26) has greater curvature than the inner foil (25). 

17. An input device as claimed in either of claims 15 or 16, wherein 
the outer foil (26) has greater extension in its transverse direction than the 
inner foil (25), so that it is brought into a relative distance from the inner 

25 foil (25) when the foils (25, 26) are clamped to the convex form along their 
opposite longitudinal edges. 
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